In order to have a smooth movement between the trim horizontal stabilizer and the posterior fuselage, with a small influence on the aircraft performance, we had to envision such a mechanism which made the entire trim horizontal stabilizer remain in contact with aft fuselage surface, while maintaining the sealing of the cut-out and the spar cover, so that it made the aircraft more aerodynamic.
INTRODUCTION
This technical problem was requested in one of the WP that INCAS was collaborating in the Clean Sky Project, Smart Fixed Wing Aircraft. The task was to develop a mechanism in CATIA V5 DMU Kinematics module [1] , which will give a better representation of the choices that were made for the design of the rear fuselage, the trim horizontal stabilizer and the hinged elevator.
AIRCRAFT CONFIGURATION
Rear Fuselage. In order to reach the final shape, the fuselage suffered various transformations. The idea was to create a cut-out in the fuselage, which had a spherical part (the surface which had the boundary made up by the left set of red lines in Fig. 1) , and a plane part (the surface delimited by the right set of red lines in Fig. 1 ), the transition was made through a rounding of 20mm.
The reason was that the spherical part has the point at the end of the white line, which coincides with the tip of the normal to the plane part. This proved to be a critical part to the movement of the stabilizer in respect to the fuselage. Thus, the spar cover can move on the spherical part, just like two concentrically spheres slide over each other.
The first cut-out in the fuselage (Fig. 1) , represents the path that the forward spar of the trim horizontal stabilizer moves inside the fuselage (the left cut-out, which is slightly curved due to the geometry). The white lines represent the position of the forward spar, in respect to the pitching angles of the stabilizer. First line (above line) represents +5˚ above the normal axis of the trim horizontal stabilizer and it is the maximum positive deflection. The second line (middle line) represents the normal axis of the trim horizontal stabilizer at 0˚. The third line (bottom line) is the maximum negative deflection of the trim horizontal stabilizer, at -15˚ inclination. The second cut-out, in the middle (Fig. 1) , was used so that the Spar Cover (Fig. 3) will slide in the fuselage, making possible that the mechanism works, while also maintaining the sealing between the rear fuselage and the trim horizontal stabilizer.
The last cut-out, on the right (Fig. 1) , is used for the rotation around of the trim axis of the stabilizer (near the aft spar) in the rear fuselage. Spar Cover. The Spar Cover was designed to slide on the rear fuselage, creating a sliding movement of a spherical surface on top of another spherical surface, both spheres being concentrically. The small cylinder that can be seen in the Fig. 2 is going to fit in the rear fuselage, in order to create the dynamic movement. The spar cover can also fit inside the rear fuselage, depending on the aerodynamics requirements. The blue circle, from the Fig. 2 , represents the area where the relative movement between the forward spar of the trim horizontal stabilizer and the spar cover will be made.
The shape of the spar cover was determined after various surface optimizations, and multiple positioning in the spherical part from Fig. 1 . The shape was also created in order not to exceed too much the limits of the spherical part from the Fig. 1 . In the end it managed to cover the entire left and middle cut-out, while exceeding the boundaries of the spherical part by 20mm. Trim Horizontal Stabilizer. As can be seen from the Fig. 3 , the stabilizer was cut, in order to follow the movement on the rear fuselage. The top red line represents the spherical curvature of the stabilizer, which will slide, on the concentrically sphere, together with the spar cover, on top of the rear fuselage. The bottom red line is perpendicular to the plane generated by the trim axis (white line). The two black lines inside the stabilizer represent the front spar (above line) and the rear spar (bottom line). 
THE MECHANISM
Putting all the parts together, the result is shown in Figures 4, 5 & 6 . In Fig. 4 , the Trim Horizontal Stabilizer is at 0˚ inclination, while in Fig. 5 is at 5˚ inclination, and in Fig. 6 at -15˚ inclination respectively.
The mechanism works in the following order: 1. The stabilizer revolves around the trim axis (white line) in respect to the rear fuselage, the range is between -15˚ and +5˚, 0˚ being the neutral position.
2. The forward fuselage, has a relative movement with the spar cover (the boundary of the blue circle), which can be envisioned by a spherical bearing.
3. The spar cover slides on the rear fuselage, through the circle of the cylinder of the spar cover (Fig. 3) and the right cut-out of the rear fuselage (Fig. 1) . For a better insight, in Fig. 7 , the inside of the aircraft is presented at 0 ˚ inclination, and in Fig. 8 there is a full representation of the whole mechanism from a distance. The colors are overlapping due to the inaccurate ability of Catia P18 to render surfaces on top of each other. Fig. 7 Mechanism at 0˚ inclination, view from inside the rear fuselage.
